Doppler Flow Measurement of Lower Extremity Arteries Adjusted by Pulsatility Index.
OBJECTIVE. The purposes of this study were to estimate the blood volume flow of the lower extremities by means of Doppler technique; to establish a quantitative relationship between volume flow and pulsatility index (PI) in both healthy subjects and patients with peripheral artery disease (PAD); and to derive arterial blood flow equations in the lower extremities for more accurate volume flow estimations. SUBJECTS AND METHODS. Sixty healthy subjects were recruited. Arterial diameter, peak systolic velocity, PI, time-averaged mean velocity, and volume flow of right lower extremity arteries were measured with duplex Doppler ultrasound. Linear regression analysis was used to evaluate the relationship between volume flow and the reciprocal of PI. This quantitative relationship was also used to assess flow changes in 10 patients with PAD before, after, or both before and after percutaneous angioplasty. RESULTS. Volume flow in the common femoral artery was 434.4 mL/min; superficial femoral artery, 172.5 mL/min; popliteal artery, 92.1 mL/min; dorsalis pedis artery, 11.8 mL/min; and common plantar artery, 12.0 mL/min. Linear relationships between the reciprocal of PI and volume flow were found and expressed as linear blood flow equations. For the patients with PAD, no statistical increase in measured flow in the downstream artery after percutaneous angioplasty was found (p = 0.1), although four arteries had decreased flow. After normalization of flow measurements with PI values, however, statistical increases were observed between percentage increment (p < 0.001) calculations. CONCLUSION. When real-time PI values are factored into blood volume flow calculations in the evaluation of lower extremity arteries, discrepancies in flow measurements can be resolved, resulting in more accurate and stable measurements of clinical and diagnostic significance.